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(54) DETECTION OF END POINT USING LIGHT OF DIFFERENT WAVELENGTH 

(57)Abstract: 

PROBLEM TO BE SOLVED: To realize the determination of a 
grinding end point with high accuracy by determining a grinding 
end point for detemining whether a grinding process is finished 
or not, that is, whether a board layer is flatened to a desired 
flatness or thickness or not, by using the first and second 
optical systems and a processer. 

SOLUTION: A chemical machine grinder 20 capable of grinding a 
board 10 includes a series of grinding stations. Abrasive pads 30 
are mounted on rotatable platens 24 installed in the grinding 
stations. During a grinding process, the slurry including a 
reaction agent and a chemically reactable catalyst are supplied 
through a slurry/rinse arm 38. On this occasion, two optical 
systems 64, 84 respectively privided with a light source for 
emitting the ray of light having the different effective 
wavelengths to each other, and a sensor for receiving the 
reflected light are mounted at lower parts of the windows 62, 82 
for measuring a thickness of the board 10 and grinding speed by 
an interferometer. The thickness of the board 1 0 is measured 
by a computer 52 on the basis of the first and second 
interference signals. 
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IB— 5 ©!*flaHJ£ttfc:*fr *ft— ty^aa* 
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^ssa^M icw-r^ft - ^^jufcflEwjsoa/jx g *j§£ 

«*. SB-83I1S5. ft-&4s*:7i:-y hcDM&Tifc.sft- 
^^ffSiigtfc.fco, mic ft-sg&, ft-*r#>a£ 

5. S£-fflfffi. ft 7 -li<.y hCHST^SSrt 

-5. ^D-ty-y-tt, ±fHft-&&tC**-r-5ft-&<B. ft 

<=>. sK«uv»**©ieefl[*#>L*. 7n±yy-iz. 

5fcO»SClC»r*jll*A-Ptt*C<kK:J:0. ft-IScfifi: 

[0 0 15] 
[»xU] 

[0 0 16] uCT. Mte_kfESf§-3g&. Nte±Eft- 
Bft. A.,,, tt±ffift— A.,,,, Ii±f2ft 

=*^fi, at, it±.mm—mm, AT,»i±iaft- 

[0 0 17] ffiOjUSiCiJ^T. SB— ffit. 

wmm-rz%,izmm-rzmm.izfaii<btiT^2>. -z-ozm 

-3tiH. ft=^ff^£§£££i*<5&lcft-®E.Utft- 

ffi* ssit<*n£ft-3t«i#> <=>ft£aysrr&SB--tr 

£#ifft-^->X^A££W-r-5o ft-ft«tt». ft- 

[0 0 18] ffi©^{C^^T. *f£BJ§tt. SB— St. 
•?-CDSB— ® cdT(c $> % SB— ® i: £*T5S«£{t^H<)t8 

Btt, ft-5t^->^-r-A<i:SB-^->X^AS:*-r-5. 

SB-^->7.5^Att. aswcafc*»-***«*s-e- 

SB-®R^ft-®75^ KSt $ tt-SSB-ftiB^e >t^S9S 
#m^*R£S HfttfSB-iira» s sit $ n 

[0019] *%bj©^(c«. ft— 2tMtm*.ttm7 

0 O^e, 1^5 0 0-^/^-h;i/C9ffl©ft-&fiS*b. 



( 8 ) 



13 



<. m-ytmx.zf3i-yemz, mmm&&m.-rz£o\z 

[0 0 2 0] «0»«Uc*iV»T. SB-StS 
©Jf ii:£fcS^£fE£Sl**f6ft^*-K£. 10 

[oo2i] mtzzmmz%>\,±T. *mw\*> v 
xAKtofcoTEBsnfcjtawtiSrticjit*-*-*^ 

tlT^*. SStt. IB— ffit, ffi<DTlZ&2>%i 
XBSrW-T-5. *Sj£tfcWggtt. ^-3t^->X^At. JR 20 

-^yxfAt, yn-fey-y-ts^r-r*. sb— 

XfAlt S«fC^£5lB-3fc&£f6£$-ti-£$B-}ttlI 

5 si* $ n * m-ytmfr s 3t * »st * jb— t 
^-3t^->x^A«. mmzmtzzm- 

*as«[«*irr«. rotyitii. sb— 30 

[0 0 2 2] M&Sgifilfc&UT. *56Wtt, SB 

¥Si?:tT?> 0 40 

[0 0 2 3] . KfcSl§8StC*S^T, *«Wtt, SB 
— ffii; ^cDSB-®©Tlc&-5SBxB,i: 

[15*0 2 4] SSfeSfflMHCfcHT. *RrHtt. ffc- 5«~ 
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ttfcimtSJvCV**. SB— TOSfl^'i, SS-lTS'j&gS: 
6K»*tlfcJB— 3t»* 6 ft -5 C £ (Cck 0 

3t«*att*«lC|ftW-«Ct. MIC £tt&Kft>5KJt 

-a, jb— *-*-j»**ttt»&a. 
[0025] stt^ojidfiB. KTo^sns. 

^- ; &^JP3S*BI»i:^x^^;U!Sl«W»tt. SB— T?£ 
*0. -tn-tn^JBHBtJAWftftjJ-^-fey He J: D Big 

*. JSStt. SB-&&, SB-*#l&fi. SR-aSK, SR- 

T. MJC, SBx&Sjc. JBxffiBafc*, SBx»§ffl, SSxte 
ffi^-7ir-y h^glScT^-SlRX^^H^^IIfttCio 

ffi«0»S*#A*3&»tt, SB— ^xJWS'SKScRO'SSX 
tfJU^iSti^. SB-£&tc*rr5SB-!Scte<i:SBx 
SSctc*fT-5^x&ffl[(cJ:0^j£LT I b«tv^ SB— 

[0 0 2 6] 



A. _ <J>. 



[0 0 2 7] 

!!"*£*&» A. etf , 
xfl-aajfcft. 



■«ff7 — t 

CCT. 'MWLkKJB-«E«. Ntt±Egr 

ttJiCJB— A..r,, tt±fESB 
AT, tt±EJB— MIW, AT t te±iBSBX 
MID. <J>, tt-tiESB— IWt7t»h, <f>, te±fSSBx{i 

[0 0 2 8] g-fc, 3ett*»«K4JV»T^ S 

mttioTiiisn. srf#OTtt, ^x*3» 

[0 0 2 9] teOtBKKlii^T. *-Kt. 

iBoTK*siBxiss*'r*a«*BF*-r*fl: 



( 9 ) 
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16 



satfus—iB** ssw^n**— 
ts. m-dxjsnt. jb— u n=&im, m 

[0 0 3 0] #f89J0>mgtt, KT®1tfte£A/T'bJ: 
SB-*2*8EStt. <Tt>«t 
IB— Tt&te. «X^4 0 0i^7 0 0t/^-h 
;P©ra©SB— S-SSrWU -t-tltt. ^JA«*«j8 0 0^e 20 

14 0 o^-y ^-h;i/WWic*^>^-3tiKro^-&sj; 

«=W* S Kit 3 n * JB 5 3fc « »£T « * 

m=±. jB=#«tt. SB-w^&setToiB 

«P»-r-5Ci*ipTtgT*^)„ #W^X5 i -->3>t4, 7 30 

t> m—ytm.'Rzsm—^tm<D^-rn^—^mmi'TS 

[0 0 3 1] »©k*0J«:*lV»T. *fWIfiMfc¥W««' 

Kas*3i»-ss»*na»-3t«*» 53t«»ijrrs c t tc 

*. JB-**6tf>&tB&, SBn*r3*«fi 

todESft, Sr»jSttSrf#<|f*5«aiSn5. SB 
[0 0 3 2] *¥ZW<Dmm3.. ^TcOjIOT^^). 20 



[0 0 3 3] *^^OMO#®B:I^iJ^li. Hffi&tfft 
[0 0 3 4] 

[ffttfeKBH] HI. B 2 -J^±©S« 
1 Ote, -ft^WtSWWS (CMP) gB2 OTS^tl 

mM&,-z*mizm\2ti2>, ^h^sbs, 738, 574tm. 

^lt*Ct*tTT**. ill§i2 0lt -iWlXf 
-->3>2 2 tMit^7 i -'>3>2 3S#tT. Jgj£7.7=- 
->3>2 3lt 1 0£3E*&« (Bwt 

[0 0 3 5] SSf«Xf->3Ml iHltenltg^y^^ 
> 2 4 -?-©±tCif«/1y H 3 0 SB 

— 7f- ->3 >£^-Xf- ->3 >«. S?V>f^Vtt£> 

&2>i>vw&ffix.tz2mmmrtv prists**. «.&<Dmm 

Ott, 8-f>^ (2 0 0S'J^-h;W X«12-T>5 1 
(3 0 0iU/-HW SCD^^X^TS-S*^, ^5 
f>RWfi/Vy H«-?-n^n^]2 0-f >5 1 X«3 0-f 
>^«K:&*. §77f>2 4H T^t- 
(B5rar-r) lc*«SLT>bJ:Vi. filBlEttftS&tSlClil 

U 77f>Il ; E-^tt77f>2 4S3 0*^2 0 

oiie/^Tiig^t^. «-»f^x5 i -->3>«, mm 

AW FOftfrtfSHFTSfclC/'W FPM0SB2 8 fc^ti 

[0036] ii^r. ffi/ty f 3 o mnvm 3 2 * 

*U ^-tlte. /7f>2 4 ^«13 4 t{cSLT*3 

#, 3 4(t mnt,m^om^. **/tyH 
4t4. iiiK^5!?a*; | j^^^>x«i«©»®ft#5}? 

^ >T C ZtltzEEMy x h 7 r -f /^ifiStSnt t> J: 
Vi„ I C - 1 0 0 0Ti«Stl^ctSii:SUBA-4 

£ x 7^)^ 3. - ? - ^ <DRode lttJ: K> A¥ pJtgT* -5 
( I C- 1 0 0 OROCSUBA-4tiRodelttO©S : & 

Tab^>. ) . 

[0 0 3 7] EJt3Mfc£tr*7'J 3 6 ftfbtt 
fc**^t€&fc^. 5U/U >7>T—J* 3 8 lC«ko TSfS 
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AW K3-8*Kfc{JMftS*lT'bJ:V». mm^y K3 0 
[0 0 3 8] 4 0©*^U7^-;/ K£<i*£l§|!|SnItg& 

©ttatC*S1**. *r UTffiitMffift^A' 7 h4 4 

tt. + *U:7"\5/ FEHE*-;^ 6 (02#Hg) 10 

^ ij Ts\y K 5 0 (cSiST-5©T. 'J 

•vh4 8rtT. Ml">t7hm«. 7X7JH1 

^>te, *©>t»iC?<*2 5©Jf9 SiCL, tt'JJA 
y Htt. ^©+'5145 1 ©JiOSHeLTWg/W K© 

[0 0 3 9] *r K5 Ott. tt^cDttMgltft 20 

— ftWK*-*- 'J 7s\y H 5 0 0f«/1 

•6^V»dt&«IUc-r*. ^r+VT^y \*<DWM\t. St 
even M. Zuniga^tC «fc 9 1 9 9 7^5^21 BtCffi®£ 

© *H<NfflFUlHfll08/861. 260TJt.O H t*<nrtBT* 
0. ^©£T©llISrtWte#®fC#!l^i!CT#A£tl 30 
S. 

[0 0 4 0] 0 2, 0 3 £#!I-r-5 i. 2 0©7^>7/V 
-f t 6 0, 8 011 77T>2 4lCBfi£5tlT*3 0, 
2 0©jgBj7-f >h*76 2, 8 2 ^-n-?tl7^ 6 0 , 
8 0©±tC^SPS/t-y K3 OCM^niDS. ?t6 
0, 8 0tt, 7'7f>2 4©gm #Jx.fcf 1 8 0«8t 
nt. M^ntfcJ:^. l^fC, 7-f>K'762, 8 
2 14. ^-n-^tl^ 6 0, 8 0 ©±77©W^/1 7 H 3 0 0 
S»fiiJ!CB^$nTfcJ:V>. Si!7-f>K76 2, 8 2 
it, jJanoocher Birang^tC J: 0 1 9 9 6¥8fl2 6B1C 40 

t o&fo(D%m®vt\hm?tiwm, 930Tftt^$nxv^ 

BtlJST^iCiASn.S. A6 0, 8 0«tS^^ 
-f>H9 6 2, 8 211 +t'J7A7H5 0 ©Mii&fi 

[-0-^0 4.1] a«©;s£. w*is«o ; F8sw-±oaweo-5«- 
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2O03t#->7.7 i A6 4, 8 4H 
>h*76 2, 8 2(DTor7^>OT^lCiEB^nT^ 

7^>lC@S$tlTt><tt\ Sg-ft^v-X^Ate. (M 

^a©A«Tg«lCi!§£5. ft^>X:rA6 4tt, ®- 
6 6 RtffS— fe >tf- 6 8 , 08*. tf 7 * h y-T K 
«*tr. SS-ftj® 6 6 te. S^^-f >K7 6 2 <t/1iy K 
(B4#l) ±©&S>I$£X7 , J 3 6£iI-3 TEST'S 

^— s«i oositbssatcff^rr*. 

?ti&7 0te, SSlOW&aJWCttLSttftttja^ a, © 
A*T3t«6 6*»6Jfl:*t$n*. eS^Salti, 0* 
*^4 5SOK, 08A«1 eflSKLTfcin'. — 0©|g 
JglCiiUT, 5ftH6 6te, ^6 0 0*>ei 50 0t;^ 
— (nm) . m%.it& 7 0 nm<r>1&.&$:^-$-Z>\s— 

>H7 6 2*i«Sl^l;lt t'-Ai+X/t>y (0 
SHir-n «31»7 0©3tettlcB«U ^-©3t«8£>7'r > 

[0 0 4 2] ^~3t^->X^A 8 4 fcHfcfc. ff§-ft© 
8 6tI~t>-7 8 8*«*.fcr*fc*L] ©7t^->X:rA 

rt'oTiiu. ^-jtzH8 6«. m-?m7 oe>m- 
ttL&£izmtez>%i-$im&G?z>Wi-yt&9 o^s 

1)3 0 0*^ 5 0 0 nmOffl. ^JA«4 7 0 nm© 

18 6*»&»lt£*l«. MMff2H 0S*^4 5 
S©fflT$>0. m«««I16STSoTfeJ;K 7X8 0 
t71 , >K7 8 2*sifi^ l ffiCK-AX^yO 
^ 9 0«D«»K:«*»ft. ">-f>H 

[0 0 4 3] ft!® 6 6, 8 6(t iftLTl^StTfe 
iW. ft»iWC. 3tjlS6 6«, 70^7 6 2^153 

*«i o©jfi<tc$>^i#tcfti^7 o^^$-e-^«t^ 

Kifi< ic*^i${cftM9 0 *«£T*J:3 icf^td^-a- 

[0 0 4 4] CMPgi2 0H 70F762, 8 2 

6 0^tt)«l;K -f=77->2 4ttCMP5aa^tClHl 
KTSui*^, 77f>07-f>K'76 2 1 8 2lt 

7 7 f>2 4©t@nig©-a5©w. s«i ooa#*#-r 

0 ©— ^^*»« 1 0 lzWm-?Z>£Zfztf, ft^->X^A 

6 4, 8 4j5^t^uHm^-y->7"u >;y$ft5. •ae-t 

->tH4?yttSjl 0 > H 7©-o©±lc < S i^75: 
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{4Bir >•* 1 6 0 te, CMP§g 
<D~>r~>±<DmM&, mZ-lttvVT-^y H 5 0#>S>9 

>?7^1 6 2, 1 64 (#JAtf. LED/7thy 

-r &^Tt)«tn. tti77^i6 6ii y 

Dfltt&tgS, Jt^-f y???? 1 6 2, 1 6 4®tt 10 
.««. -?<>^62*<S«1 OOT*iT5ttl;7 

8 2#««1 0©T£SST5<i:#fC 7 7^*0^ 

8^6©W73«^«. Jtf-f>^77"^16 4#77y 

89,930-p"b*ltSnTV»a. 
[0 0 4 5] Slf^tf. CMPgI2 0(t »ffi®^<=>|Sfc 

*£n;t#*4©»£)fc;t-r*^. -e-©s®;Wfirt:£n 20 

fztg&frfeTZ&lZ, 3t*->*^A6 4, 8 4$fffl 
T •£>„ ftiH6 6, 8 6, &tti§§6 8, 8 8. ±>-#l 6 

2izm&2tlT*>J:^o itlf 5 6(1 
3tjE6 6, 8 6Rtf*fcUi§§6 8, 8 8fc»U KIC d 

tB73g@ 5 4 fCBi«S!l5£ffl 
[0 0 4 6] H4't#BB-r*4:. MlOtt ->'Jn> 

9ia»odi/\ 1 2 . ±.\zmizioz>nmmm. 14^ 

tr. WKKftB. awXtt»#fl<H::»JB&. ^««©J: 
[0 0 4 7] S^i'^fA 6 4 Ttt. S« 1 0 tC^ 

tzzym? o©-au4. mmmmi 4<nm-w. m^t 40 

jL#U fto-tftt. 9J0t«Kfil 4t,IILt 
KtMHB7 8 SJBfiTr*. MS— EI«IG*7 4i5«ktfM|- 

sst^ 7 8 «. *n s ©tetania tc&# l Titian:* 
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SC.. 7t^7 0CD&g, A»#ffia, ©HS&T&-5. 
[0 0 4 8] H2ICR*£, It3^i72(t 

TV>5. S»Snt3tl7 4, 7 8sfl«SV»cra(t«T* 

-en^tt. tfettisg6 8T®*<a (i...,) tc7& 

*ft6tt*a»T«/Ml (I.,.,) left:*. 

{&©&««#«. *m»Tj!.&n***ttatf«/MtiBi 

[0 0 4 9] mmi 4|*1CDSX«1S®:»©J?$IJ. s« 

tt-TSCiSr^tJ. V>5V»£&BW»cttfli"r« litany 

[0 0 5 0] 05€#gg-r*t, »fxXfA8 4 
Ttt. 3t»9 0O«S-ff»J4, SMSHffitl 4©£®Jgt;: 

*. -€-©ftiK©lfSz:a]5#«. 4SI^T£g 

sn. eaye»9 6*»j«r*. eMsn^iS9 6o 

:b5B©— Ofci-sT. X14. tfX/NfcfcoT, El*£ 

nx*=:s«*»9 8 *»dr*-«. m-Rmytm 9 4 . 

*Z1S«3C«9 8»4. -^ne>©^fflM«ICte#bT. & 
fftM^W4««M{C5l»lcT$£U ^$ntI0)tii 

9 2 $^1-^. (0 2 . &.$mm<D&nm& 

t4. «igi 4rtw«xt4|g©:)i©i?$^S»©«Sc. 'ft 

[0 0 5 1] *j«SftjfcR 0*6*9 214, ^5'J36t 
a«!7-f > K 1 ? 8 2 *It>T«kWB8 8 CfiitS. S 
»Snfc3lfi»9 4.9 8 ffl©l^^ • tetgMtfcte. 
ill 4ic*3(t^HXf41S©:Jl©Bt^JKJ?icHabfc^m 
■ 8 8TOi/hi (I.i.,) R^S^cffi (I...,) ©^p 

*^©m#tti73t). inwai 4f*j©gx*4i«&ji©# 

■5. 

[0 0 5 2] y^>^S«. ^S8«iil^tCli 

sfct4«»;jidv^^->ftsnT^^^a«75«w«sn 

M^i^o^ T{c«feto^8Xt4«Sc^ J ?»i7x/\ 1 2 
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**wjhs«. "r-zmnomm mtmma? ? ? -> 3 

*«mbu SMScosaa, ^»8^fcoi^£$tifejp$ 
*Jnar*cti=j:oTft€r*iita«T**. z.<d& 

WWSftfcyn-fcxtJtttSn*. S«*5*DNtt*i 
fc»ttb«©JHHtt. ±K*B#if ttJf@f?08/689, 930T 

. [0 0 5 3] 06. 0 7$#IL, Sffil 0* W> 



22 



-/ 



[0 0 5 6] uCf, I...,Jfcrtt.,.,tt, lEK&CDg;* 
MHtCMt/.MHI. <f>. te^xJUMSc l 2 o cotetg^. 
AT,J«x;PWI«Cl 2 0OIE?£ffi[cDe-i7m«»i. T 

....... ttn£ftm. k, »fiffniaEfl(ftT««. 

II,. . , iS/hSffil. , . , liEMM* 10 0*6 ©g;*cX. 

^JUWfc 1 2 0 tt. jg^T/n-fcTJCJ^T, WA. 
K. fi£*o«/jxiJIMi^j*K:J:-3T. EMWl 0 0 CD 



4. 8 4*»SOSIrtU»l 0 0, 110 (j&K-CSjS) 
fit. HRWtiEKfll[ft«lcffi3— *o?i*«3eM«cA* 

5. CMPggti. £ftfflU$ 1 0 0 . HOi&ilL. 

[0 0 5 4] n>fcfa.-^5 2«. &UJ§§6 8, 8 8* 

zo&mmmmzmm u #ESt*ftEfr 100, hoc 

JtL (77>hA7^>1 2 0, 1 3 0TSStlfc) t 

10 I, (T.. ...,.) tt, fiTFOi'ifcft.S. 
[0 0 5 5] 
[»3C3] 

J V*. 



■cos| 



Ar, 



2* 



i 



<3) 




[0 0 5 9] HdT, I.. (2. IEtt«0«* 
aMftCflft/MHI. tetfJPit 1 3 0 (DVOBA, 
AT.tt^^Hfkl 3 0©IEK*©e-*|H»*k T 
....... tt*3£«rlffl. k, tt£fi«l&ttj&T&£. 

■l...i&S/hMl. l ..a£IMUlFl 1 0 
tX*>hfc*Hi£tt*a«R-f * c t ic j: 0 "sat ixfci 
(ri. t^JUMBc l 3 0 tt, jg^-^n-bXiCckoT. #J;L 

«. t¥3fE.O«/J>g*jg-&ffi(C t k^T. SftttUftl 1 0© 
A. ttflHNcJ:>JRj£3ftTt>J:<. mo. 9©M4 

[oo6 o] m&<Dmmmmimm7n-t7.*iz$z3t»s 

X 



*. «I*K:J:t)R)esnTt)J:<. ttO. 9©&fif£ 

20 [0 0 5 7] WtKK, S&rtfcBfrl 1 OlCttT-S^-rJUl 
Kit (T.,.,.,,) «£rF©<fc-5lcft*. 
[0 0 5 8] 
[&5£4] 



(4) 



«*.«. K-^iwwiAT,, AT:(t #-y-f^;w*ic 

*.«. SB-t!-*ll8«JBtt, W«H?t©§3>J©6 0%rt 

ff ©«»© 6 o % fg-cMKWje** ^ *w s nx ± 

fiffil*, . 4>,te. »flf, SB— tM'i'JHCttLT© 

[0 0 6 1] b>o^S6fMk*(ft£3ft«&. W&© 
»SIJ1©J¥3. lt£<D9M9LK. aOHMtflfcttft© 

40 St&©W®i£«Ptt, &T©ffcitT»tiLTt>.fcV>. 
[0 0 6 2] 
[ft£5] 



? = 



[0 0 6 3] d ^.T, A ttU— tf-f— ACOK*. n 

3t«s©ft«. ATtt*t>*ru<*wsnfce-*ni«Mi 

T&*. ftlo'tt, X*;!/©ftfliJ. ri,.,. r -sina'=n 
.~ : sina. CCTn,,,,,!! *it 1 4 |*3©Jga>S8t - 50" 



(S) 



7 0, 9 0®mi,ftST*5. MWl 
[0 0 6 4] *DMrt»tlfcW»©». D „te, W 
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CO 0.6 5] 



= P>T 



[0 0 6 6] XiZ&.ktmM<£>— OCOtf— PWcmm&iK 

ic*fr$e-i7WMiPAD o oic 

SLAD,. 5St«l»l 1 0 D: ) T»^5dt 



AD 



. [0 0 6 8] 

[0 0 6 9] fflUi®«|»*dDi...i..M:', •KfflS 
<I>, , <P,fr*>M.tii-5im.-?&Z>. fflUSD! tt. 



Z*> = 



AT, 



2n, cosa; 



[0 0 7 1] S£,tC, «T©SHC"C»UV». 
[0 0 7 2] 



AT, 



[0 0 7 3] ^uT, MRtfNte. SHfc«tC«LV»jWfi 



Af = 



A 

Ar, 



♦AT 



cosa' 



cosa: 



h. A 

X. AT, 



[0075] mm.<D»mznv. mmmit. mmi4^ 

St^t^'J 13 >tC^b 2 5 0 0 0 N© 



AD, 



[0 0 7 7] Lfcj&<oT> MCD&ffite. N= 1 , 2, 
3, , N.. fc»L*tH-r*;i£a« 

[0 0 7 8] <b%3^ NCOgcffltt, M©#g&fiIiC*f 



30 



40 



24 
(«) 



[0 0*6 7] 

caa: 7] 

(7) 



[0 0 7 0] 
[*5t8] 



(8) 



[*5t9] 



(9) 



[0 0 7 4] 
MHtl 0] 



(10) 



5t/hT-^mijpsAD,*»6ii£Ui-r*ci:*«-r*a. 

[0 0 7 6] 

[«a 1 1 ] 

<11) 

©aw* L^a*** unseat, cna, fi&oaEftS&o 

[0 0 7 9] 0 8 A. H8B*#JSr*i. 2 0©iRjg 
"t^UKSc 1 4 0, 1 5 011 -> U 3 >^XA±tCl?ft 

->U3> (s io2) *ffiB©wg£«^-r5&tcfg£ 
sna. ^©^^^nafe i4o, 150 
xeffKi*. si "c^w'snT^s. 

[0 0 8 0] 
[SI] 



phase offset 


<fr x - 12.5 s 


<J>3« 65.5 s 


peak-to-peak period 


AT a = 197.5 S 

1 ^liu". 


AT a « 233.5 B 
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let optical 
system 


2nd optical 
system 


material 


silicon oxide 


silicon oxide 


Initial thickness 


10000A 


lOUUUn 


polishing rate 1 


loA/sec 


ioA/bsc 


refractive index 


n My «« 1.46 


Hi^- 1.46 


wavelength 


A x - 5663 A 


X«- 6700 A 


incidence angle in air 


a x « 16° 


oy* 16 • 


angle in layer 


a t 'p- 10,88° 


oV- 10.88° 


peak-to-peak thickness 


MV 1^70 A 


ADa» 2336 A 



[0 0 8 3] »SC8$fft5t, Milt *3iC^$ [0 0 8 4] 

n££5tc. a»«tc»bJnii-r*Jit««Tr#*. [a 3] 



N 


M 


integer 
of M 


thickness 

for N 


thickness 
fox M 


thickness 
difference 


0 


0,27 


0 


655 


125 


530 


1 


1.45 


1 


2992 


2100 


892 


2 


2.63 


3 


5329 


60S0 


-721 


3 


3.82 


4 


7665 


8025 


-360 


4 


S.00 


5 


10002 


9999 


2 


5 


6.18 


6 


12336 


11974 


364 


6 


7.37 


7 


14675 


13949 


725 


7 


8.55 


9 


17011 


17899 


-888 


8 


9.73 


10 


19348 


19874 


-526 


9 


10.52 


11 


21684 


21849 


-165 


10 


12.10 


12 


24021 


23824 


197 


11 


13.28 


13 


26357 


25799 


559 



12 


14.47 


14 


28694 


27774 


920 


13 


15.65 


16 


31030 


31723 


-693 


14 


16.83 


17 


33367 


33698 


-331 


15 


18.02 


18 


35704 


35673 


30 


16 


19.20 


19 


38040 


37648 


392 


17 


20.38 


20 


40377 


39623 


754 


18 


21.56 


22 


42713 


43573 


-860 



[oo8 5] 0^©«fc-5tc, mm&m* s& 

ICjfil/iMttS-^A*N©SK?«. N=4. M=5T$> 

o. tomm. wm<nmz\-$.mi ooo oAtc^o. t 

5. N=15. M=18T^0, 



tt, 2 5 0 0 OACfjBftfcWJJIJPSD.., ±0*«l> 
[0 0 8 6] -ZtDtzSb. *»Wtt. CMP^n-feT-tflC 
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[0 0 8 7] 

D(t) - ^Initial " Dxeaw^itt) 

C0 0 8 8] mm2nfc.miz*ii,m-%e>m-2\*i 

0 0OA«^2 0OO0 A&©T, f|£E©J?£ £ [^$IC 

<£"b<BST**. LfrU EltfllBfrKg/hfit^S^flt 
*«*G»ft£. ttKM£ttt43K. HI&©J9£©il-gf4iE 10 
JlfCftSTabS^. 
[0 0 8 9] #J;U4\ Hft«**tt©««©«ScT*** 

£U. Tfcfr^, A,/A,©itte, /hS^aSJtOJtiifc 
Tstc. jft* A,. A,[l fbfcWJffl#|*3©N&tfM©M 

[0090] sec Hr»ia«L#to*tt. si 

1 trie tt»S*i®^^«t0 3i« Tabs. 

[0 0 9 1] 2 0©3t^>-7.^A6 4, 8 4(1 Sft* 

£*«T*4. XM6 6, 8 6t4, S&3i£S:fc«k 30 

A«a,. a,*WTSC«i:t)BltgTabS. 

[0 0 9 2] fijffl nJtg&gtfttt. U— if-, %3ty-f * 
— H (LED) , Xtt. SM3XhT?ifiy7f>ffl 
~> X t- A tC ifi^-jX tr C £ **T # 3 {fc©?ft!K© M fC J; 
■DTftllfiLT'biU. *SttKTtt. *igi!£:£W^£J$ 

^ftm&&mTzz£twmmt!3<D&&i!fi&2>. 20© 

0 2 ^©{WDt^fAmsns £ 40 
SCtt. A*«3t«Ojftfi. n#f||flM0>KMflHfc. o'*» 

j*M*it{c^ttsii*as^©ejf^STab-5*-&. a 

D = A / (2n*cosa*) T«5i£n5o ■?-©£«>, * 
#j2fcftA, rr f4, A/cosa'tLTSitajCidtT 

isftutu #3t«o*aa«[ftA.,,"r»*. u*^ 

U a>£*r#>ifcB«, te©W#jiSE6©3g&«TaboTtt 
ftST. A. r r , / A. ( 1 1 ©itteflStWlc/jN^fc&i&J;:^ 56- 



HSsU 2] 



28 



(12) 



L<aboTtt^^feti«, 

[0 0 9 3] 09, 010 Sr#88T-5 £, CMPSI2 
Oall HI. @2^#IbT±il$nfefeOlCji<E(L 
T«^$tlfcy5^>2 4Sr^TS. L-*>L, CiMPg 
12 0alt i^WfyXfA6 4. ffi£*ft?£^->X 
8 4a &StS. Sfilfc^v'X-^A 84alt fcf— 
AT-yj y^— S>tfctii§i8 8 a©«k3&StBS>rK#*®9 
1, 3HB8 6aWtJ. 7t&9 0 a©-SU4. f-AX 
7U7?-9 1SI1U S^^-f.>K^8 2 a, 
U 3 6 a ^LTfiSL. SiSA#*Ta« lOCSfe 
-5. ^©jgJfitCij^T. ?6igl9 0 a7$*7/1— ^rS'ffii® 
Lf§!— SK(C^oTglSC:«i:*^. 77f>2 4©7/^ 
-ft8 0 a»4/hS<T#*. 

[0 0 9 4] 01 1 £#8rr-£>£. te©HJglC*3^T. 
CMPg§2 0 btt. ©MP6 0 bS75f >2 4 
bftiCWU f-Cj-f > 6 2 b 7 K 3 0 

WL3tf ->XtA 6 4 b tltttytf 

->7.T\k8 4 bte. -t-n-^n. &ytm&m—'j-i>\ t v 

6 2b^IlTf<. )t«7 0b, 9 0 b*4. M10 

— o©-f >^ 7^- 16 2 5 7 

-9 314, s«±©u— tf-©A«-^je$iis-r-5^(c 

[0 0 9 5] 01 2£#flBT-5£, ffe©mg^tw45^ 
X. CMPgg2 0cH 2 00$U?(.^-/XtA6 
4c, 8 4c$fL, ^i70c. 9 0c* 

1 0 (Dm— ttL&lzmii-Z. t^^XtSA 6 4c ©tc 
21>6 6c, &fflgg6 8 c£. 3t^->X^A8 4 c3t®8 
6 c, &m§§8 8 ctt. 7cigl7 0c. 7 2c\Z£QM%. 
Sftt¥ffl#.-3tM9 0c, 9 2 c KJ;D«j£3*lfc¥ 

ffitssn-rsi^KEWsnxfej:^. ^Jx;t4, ?t^-> 

XfA6 4 c, 8 4 cf4. SV^Ci^9 0*T*^-fey h 
T-5d£#"5Jt&Tab-5„ C©HSfitCt4, fetjfc 

« Sr^IETS C £ fC i D . m-ytm 7 0c Offj»«ft*« 

[0 0 9 6] ^6#->X^A 64c. 84c (4S^SeiS 

- (s^-tt-f) *»6«nTsitr«^£3&«iriET, mo 

tC , JtiHt4a«±©S!iS%^ \Z ^ S ajfgte^* S . 

[0 0 9 7] 01 3 fcwSnfcffi©*Jfifc*Jt»T, 2-Z> 
C7t*->XfA6 4d, 8 4dt4. ifiS^va-JW 
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4d- 8 4 d te. tn^nXM 6 6 d . 86d. &fflgg 
68d. 88d, 5^— 73d. 93d£fiTU ISiES 

[0 0 9 8] ?£f->XfAt^ >h*?iej>JCDfft<Z>iffl*- 

2d«n, 
OPL = - 



lmymr 



COBOL' 

[oioi] tc t k9-5-*.e,n. d««iti4rt 

ntf. ^«^<^^Tab^>5. I^BIic. B#iS<&n 

IC^nt, A, fcVu HI 4, 

01 5(C^$n^J:^fC. LEDT%4Sn5*B(l 

Ell 4, 0 1 5 IZtSftzmMte. 4 70nmT 20 
<D tf- irmii&ft-? L E D V>T5£££ tlfe 

Mi:bTC0LEDC9fiJffloI«g'tt«, «^>IMt 

C©ff$ffl^/8©L EDCD^ffltete. ^H-Wil^fitffl 
ICU— tf-A«a*ttffl*n*XS. LED*«1/- tf-iJt 

jlK^Ci^fcUn&V*. 30 
[0102] *%^©^Btt, Zl^OW^KS-Cf^ft 

IT, ^nji^x dtltCtO. 
o fc— O CD3t^ ->X t- A 5r#T-5 ->X x A «k 0 &# £ tl 

mft\z§m-rz>m&. sic, fto»jft*«ifti4:t>t*, 
una*, w^^p-trx^^it-r-s^©^ 

[0;i o3] »j«!i»an*«ric. mttzyt^is X7-L.fr 
[0104] aejwatncTafliTsakK^aflijM*:* 



[0 0 9 9] U-f-tl^iC, JBW-ftf— F (LE 
D) tt. ^a»»-i»*«±S-a-**0>t«iLTfl6»WIB 

O3t-l/>Xfi^0, -5-ntt. BBgSnfcBSWS 
r*3tt«©3t»ftO 2 «©*-^-<EHtt-tnJ: 0** 

[0 10 0] 
MHC1 3] 

<13) 

n«w>*£. ftssn^o 

[0 10 5] ^5>i"^XAC0ttH-eKWS 

snTv»*. 

[0106] as«t±. m— ©BtftS£*-r*-> 

[0107] 116, 017 6#IT*t. <fi©HJg#J 
IC*3^T. CMPS12 0eK*(J5#ilt^f-i'g 
>«. fcofc— ^0^->^T-A**tr. CMP 
S12 0e fit. m—yt^isXTA 6 4 e *{)t^fem-W 
SXf-y3>2 2et, Sr)tfvXfA6 4e'S 
ffi^7t^-pigX^-->3 >2 2 e' k&SStt. 
XfA64e, 6 4e'll ^jK66e, 66e\ iffl 
S68e, 6 8 e ' &*tl?tl<£tS<, g«*<Sf5— W«X 
f->3>tflfi$nsi:f, Jt«6 6ett. ^7f> 
24eO^60e, BfiA-y F3 0 e©^-f >K"76 2 

>2 4 e'co^6 0 e', WB/ty F3 0 e'O^-f >F 
9 62e'«ai/T3tiSit. *«fC^TS. S^f 

->3>m f*H[Ufc*aj»»a. atofcSEM-snfc 
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[0 10 8] 3t*->XfA6 4e, 6 4e'U. IQtttc 

$-3t^->7fA6 4 e ICfeW*3tt«7 0 e 
«f->XfA6-4 e' iCfctt-Sfti^ 0 

-5. %M6 6elt «8 0 0-2 O00 nm3? 

6e'li fi3 0 0-7 0 0 nm^©prHX^h7i> 

3 0 0 nmXIil 5 0 0 nm©ttft£#U 

tt. *>|4 0 0nmXtt6 7 0nmOtMrrSIi:A^ 

[0 10 9] lMtMC^T. V» 
- >{t S tlfcx /t-f XStffl £ ^ £> T t> J; V>) 
tt, IB-^^XC^&Sn. LTJB 

-HjftiWiBsnss-ciifisn*. ^-n^e. 

mm <r> wmm s tc*s ^ t*«m (c± * nxikifi & o ^ t 

[01 10] C©f(|jfiCtKWr**, W«£*l-3J1 ©W 
JQJ*£££t?«£tiEIIII<Z>Kiitt. (Witofci^Jftttifcife 

XfAOlf-i'mJISADSSASi^ -tot*, n 

-TfctoV, Ufa**!** «#©HI!ii-3 fe+J- 
[0 1.1.1] ^— P«7.^-->3>lCj3tt^S^fiti, 
SB— ft^^A©— OCDe-^Wff$ AD" 1*3 

terns tkfez mm? z>o *rz>tzsb, ^->x^A£g& 
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[0 112] CWMSfi. -^±©W^7.7 i -->3>T 

^jic^^T*fTPjffiT*^„ mmit> 

10 fflW|gft2^W}t^>X^ACD|*3, — 

[0 113] £<=>tC. SaSti, ^ 1*^0 1 5 IC05*£ 

IB— i>3 >1?tttb$tlSTJ&5-5^StftUi 

ft-cm^ww^T-— ->3 >x^aisti^T*5 ?m&& 

^^)*TIB— f — -> 3 >-C^tt3Stl^T*5^«? 
^(StHltS^CftffltSC WiTtS. £<=>!;:. «aa 

3t« h*— »fi « a * -5 * IC Kg nJIE 

30 [0 1 1 4] 7.7— ->3>2 2e. 2 2e'tt. IB— Wig 
X-r--> 3 >RUt|B-W^7.7 i -->3 >ilt@ 1 6T 

-w«xf—>3 >r^ib-W«x^-->3 >«. m— 
^t.^-->3>2 5e'a..a^jRAjiefli«ttA-r«3^ 

3 >RtfSB=XT— ->3 >THff SftS, 
[0 115] CMP^gC0W«*lf6tt. If>r>%> 

§Stl5.'«it«. ^f->7fA 2 2e"«, ^7 
0e'«t0 Hf:i@^&fi©3ti&£%£T&3£^:>XT-A£ 

[0 116] SStC, — £LtOW£^>*T-A£, 

T^ui^Tt^. #iC. ill®- 

EE. ^5UiH^W«k'p^WS/^/-^*^IE-r-Sc:t 
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[0 117] *5MHtt, ffS^4*&v>3«£TBi91£ 
tiTtfc. L^U. 07K&u:iEiB£*i;t0yg 

[0B©«i|£&i«ei] 

[01] BIB. #f^lc£5CMPi£ficD«B&:frflm 

[0 2] i2(l *«0^*«-aHJEC#r* 2 r>©3t¥: 20 
->XT-A£<i*.*t0 1 CDCMP^B^e><30WeX7=— -> 

[03] 1 1 ©CMP8l!i^C0igXf-y3 >©I 
B&UWffi0T&3. 
[0 4] -^A*TS«tC^fe»3. -LESS© 2 O©® 

[0 5] -H^iTMI:3fcD, JblE»£<0 2 OW® 

r-5*ins^-ry^^AT*^ 0 30 

[0 6] 0 2(DCMP^BfC*5tt^^— yt¥~>XT-AlZ 
[0 7] 0 2©CMPgg{C*itt-5m^:^->XT-A{C 
[0 8] #0 (A) &tf#0 (B) «. 2 oO&ff.W^ 

[0 9] *— ©tt^U^^^T^ARtffS^OSlttWet 
¥ ->X t- A Sr*-r £ C M P g«©«B&B<)»r ® 0T * -5 . 

[010] S*AI*T»«lC^feD, ±IES«0 2t5© 
®*^S»-r^7 l 6«a<£:0^-r«.tRBS^'f 7^7AtJ& 40 



[011] 2t3CDft^->X5 : -A£.UWS/'W KIC-^co 
[012] 2^<Dtt^L7t^S>X7 i Ai:PS/t<> H(C- 

[013] m^zm.m^mt2-z><Dtft^^y^-)v^ 

t^CMP ^@O«llSe<J»fffi0T*-5. 
[014] 4 7 0 nmTe-*;R»**T*R*t*''f* 

[015] 4 7 0 nmTtf-^M^tt^^^^ 

[016] *%^tcJ:^CMP^BO8lBSQ<)^0Tab 

[017] 016OCMPgf!i^©, 2 0©fffXf 

[ft#©s«W] 

10-S«. 12-9IA, 14-Iim 2 2-i 
fXr— >3>, 2 3-J8jtX-T— ->a >. 2 4-75 
5^>, 2 8-/1y KiHffi^B. 3 0-»f/bH. 3 2 
-gttWf. 3 4-SI1, 3 6-75'J. 3 8-X7 
'J /'J >X7-A, 4 0—#JU— fe;k 4 2— tr>* — 

4 4-++- ^rm^mmm^r y k 4 6-+ 
HSte^E— ^, 4 8-7->'7;wnyh, 5 

0 — 'J 7^7 K, 5 1 -tp'D>tt. 52— 3>tra— 

5 4-W7j|£B. 6 0-7A-ft. 6 2-S 
BJ^-f >K^. 6 4-«-)t*^fi. 6 6-^-3t 
iS. 6 8-g-t>it, tftttlg, 7 0-m 7 2-1 

oytm. 7 4-i-ss*}ti, 7 6-esBtiiL 7 8- 

Iff— £jfrft«g. 8 O—T/t—f 1 *. 7t. 8 2-M'7-f 
>K?. 8 4-«f->XfA- 8 6-^-TtaS. 8 
8-ffS=.-fe>-tf\ tfctijgg, 9 0-ftS=3tiM. 9 4-JB— 
kwhgbl 9 6 9 8 -^-Slt3ti», 10 

o-atw. 1 1 o-Kwui. i2o— ^esom 

ft. 1 3 0 -t^HR. 1 4 0 •••«UB%7 f ;l'Mk. 1 
5 0-{K&E7*Jl'Mfc. 1 6 O-fiB-fe^-b-, 16 2. 

1 6 4-Tt^-f >^77"^. 16 6-fif77^ 
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(72)f£l§H# yT)V2— ya->UA'- 
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